While
there are a large number of imidazolium-based ILs, few ILs based on quaternary ammonium have been reported. Compared with the imidazolium system, quaternary ammonium one is more electrochemically stable against oxidation and reduction, supporting it as possible safety electrolytes for high-energy storage devices, such as Li batteries and double-layer capacitors. Low-melting, low-viscous quaternary ammonium salts have been prepared by introducing fluoroanions that have relatively low symmetry and highly delocalized charge, such as bis(trifluoromethylsulfonyl)imide
, [2] and so on. Another method to prepare low-melting ammonium salts was to modify the structure of quaternary ammonium cation slightly, i.e., replacing one alkyl group in the four substituents of ammonium cation with a more flexible alkyl ether group. [3] All these work suggest that both the cations and the fluoroanions, especially low symmetry ones, play an important role in determining the melting points and viscosities of quaternary ammonium salts.
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In addition, these new ammonium salts have a wider electrochemical window than those of the corresponding imidazolium ones. 
